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COMOSAR EFIELD PROKE CALIBRATION REFORT Ref ACH [36.1.15.5ATLLA

1 DEVICE UNDER TEST

Davice Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
| Manufacturer MY G
Model S8ES
| Serial Mumber SN OVI15 EP248
Product Condition (new / used) Mew =1
| Frequency Range of Probe 0435 GHz-3GHz )
Resistance of Three Dipoles at Connector | Dipale 1: R1=0.180 MQ
Dipale 2: R2=0.191 MO
Dipole 3: R3=0,179 ML

A yearly calibration imterval is recommended.

2 PRODUCT DESCRIFTION

48 | GEMERAL INFORMATION

MY COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin & and
CEIIEC 62209 standavds.

Figure 1 = MFGF COMOGSAR I.}crn'me.r.lu-'f IET_.,I'TeF:f Dipale

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
raximum extemnal diameter B imm
| Probe Tip External Diameter Smm
| Distance between dipoles / probe extremity [ 2.7 mm _|

3 MEASUREMENT METHOD

The 1EEE 1528, OET 635 Bulletin C, CENELEC EN5036] and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance cheracteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

31 LINEARIT

The evaluation of the lincarity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.001Wkg to 100W kg,
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32 SENSITIVITY

The sensitivity factors of the three dipeles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards,

i3 LOWER DETECTION LIMIT

The lewer detection limit was assessed using the same measurement set up as used for the linearity
mensurement. The required lower detection limit is 10 mW/kg,

34 ISOTROPY

The axial isotrapy was evaluated by exposing the probe to o reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 deprees in 15 degree
steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-1807) in 15° increments. At each step the probe is rotated
about its axis (0°-360™),

1.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expeeted
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to ficlds from either a reference dipole or waveguide,
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
coanpared io the analytical value al the surface,

4 MEASUREMENT UNCERTAINTY

The guidelines ouflined in the [EEE 1528, OET 65 Bulletin C, CEMELEC EN30361 and CEVIEC
62209 standards were followed to generale the measurement uncertainty associated with an E-field
probe calibeation using the waveguide technique. All uncertainties listed below represent an
expanded uncettainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traccable to the Intemationally Accepted Guides W Mensurement Uncertainty,

Uneeriainty analysis of the prabe calibratlon In waveguide
: oA ¥ Uneertabniy Fralsahilidy Standard
ERROUR SOURCES wilue (%) | Distributlon Divisor - Uncerdainty (%)
Ineident or forward power 3.00% Receangular R i L732%
Refletol pawver 3% Rectangulnr _— -_l'!]_j | 17325
Liguid ponslugtiviny 5.00% Heclangular | —— .,."f 1 2. B85
Léquid pernsiltivity 4002 Rectangular | -UI[_‘I-;‘ I 2,309%
Field homopeneity 3.00% Rectamgular i | 1 1.732%
| Field probe pesiticaing £.00% Rectangular 5 J b e
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COMOEAR E-FIELD PROBE CALIBRATION REFORT Rell ACE 136 1 15 5ATLLA
Field probe lissanily L% Reclangular J3 | 1 LT3 |
Comblned stnndnrvd uncertaliiy - | S.B31% _‘
.I-:.:;;rn:lulul wneeriainry
95 % confidence level k=2 1200

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters |
Liquid Temperature O Eie _ll
Lab Temperature 21 °C
Lab Humidity 45 % _|

3.1 SENMSITIVITY IN AIR

Mormx dipole | Normy dipole [ Mormz dipole
1 VAV | 2 OVIEVAm)®) | 3 (Vi(Vim))

651  TAB 5.48
DCE dipole 1 [ DCP dipole 2 | DCP dipole 3
m%} | (mV) (V)
97 |9 o4

Calibration curves ei=f{V) (i=1,2,3) allow to obtain H-field value using the formula:
E=JB v B+ B
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5.2 LINEARITY
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3.3 SENSITIVITY IN LIQUID

100 150 200 250 200 350 400 umu'n‘

Hotline: 400-6611-140

Tel: 86-755-27673339

Liquid Erequency | Penmittivity | Epsilea(Sim} | ComF |
Mz +-
1
HL450 450 | aiaE 087 [ 519
BL430 450 58.34 059 348
L7350 750} 41,53 000 4.74
_BL750 730 5678 095 453
ALRID B35 | 4259 090 [ 503
BLESD 833 5319 | 057 3z
HLH0 900 4205 0,8 4.82
BLa ] 5641 L.0E 4.09
| HLISOD | o0 | 418 133 T
BLIBDD [ B | 53,00 TRE: 433
| NG 1900 4038 .41 EET
_BLIS00 T 53.03 18 5.08
| HIL2000 2000 412 143 F— sy
__BL200 2000 53,65 L5¢ | 481
HL2450 2450 3834 IET 421
BL24s0 | M50 52.70 194 4.36
—_ HLI&M 600 | 3EI6 1.93 418 |
BL2600 | 2600 5155 2.1 +31
LOWER DETECTION LIMIT: TmWike
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COMOEAR E-FIELD PROBE CALIDRATION REFORT Red ACH. 1561, 15 84TU A

a4 ISOTROPY
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CONMOSAR E-FIELD PHORBE CALIRRATION REFORT

i

LIST OF EQUIPMENT

Equipment Summary Sheet

IEE;::]'JI:;T;: Mm::.nj:llmj IHERsCntlon TG, EallErl;::-;::tDnm e (gilrtmm“
Flat Phensom MVG SN-20/08-SAM? 1 :’;‘;ﬁ:‘ﬂj Mol ﬁ[ﬁﬁ:ﬁ" a8
COMOSAR TestBench,  Version 3 NA el e s
Netwark Analyzar H““‘j“g‘ﬁ“a"‘“ SN100132 car012 I 0262016
Sk Mo MViG EP 54 SN 37108 1012014 1002015
Multimater Keithiey 2000 1188656 1212013 1212018
Slgnal Seneralar Agilent E44285 MY43070EET 122013 12n1a
ampiier | nanercomm | snoss_|Creredoraed oo b o
Power Meter HP EA44184 US 38261498 1202013 1202016
Powear Sansar HF ECP-EZEA Us3aTia1460 1272013 1202016
Diractional Coupler | Marda 421620 01388 ﬂf’“ﬁﬁ‘:f‘im;g’ ﬂ;‘i‘ﬁﬁgﬁgﬂﬁg?
Waveguide lega Industries | 0BGYT-158.13.712 ﬁfﬁj“ N cal ;‘;‘ﬁf‘f No cal
Waveguids Transiiion | Mega Indusiries | 0BEY7-155-13-701 mfﬁﬂ Hosa t.‘;’:::ﬂfﬁ" Ml
Waveguide Termination| Mega Industriss | 0GY7-158-13-701 [/ e Mo cal Eﬂ:ﬂf‘f o
Temperature | HUmicy| oo Company 11-661-8 B2012 812015
Sensar
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Appendix D: Dipole Calibration Report
SID835

SAR Relerence Dhpole Calibration Report

Fel: ACRLSG.4 15 SATU. A

SIENZIICN TONGCE TESTING LAD.
IT.LEINUO WATCTI BUILDING. ITUYONG TOWN,
BAOAN DIST., SIIENAIIL N, CTITNA
MVG COMOSAR REFRRENCE DIT'OLE

FREQUENCY: 835 MHZE
SERIAL ™On: 5N 10718 DIP 0CS38- o0

Calibraced at MVG U5
2115 Earrett Fark Il - Kepnesaw, GA 30144

oo d  [accREBITED)
I it

iy T mICAEIE

Calbration ares 5/T1:2005

Sy

This Acenmerg precsors rhe mehod acd reyniee Fom oo accredied SAF efepence dipale coliirancn
prifrmsd ia MWVG USA nsioe the COMOSAT teat bench Al celdhuation cesults ace uaceabls 1o
natigas mctesk gy mvidabioas.
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5AR REFERENCE DIPOLE CALIBRATION REPORT Baf ALR 1564 13.5ATULA
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5AR REFERENCE IPOLE CALIBRATION REPORT Baf: ACE.L}6.4.L55ATUA

1 INTRODUCTION

Thas document contams o summary of e fequiseneents s forth by the IEEE 1528 FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement syvstem validanoons and
thie measursments that were performed to venfy that the product complizs with the fore mentonsd

stancdards.
P4 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Melamafacturer MV G
o=t 10835
'_S-f'l'iﬂl Mumber S 18715 DIP 0GE3S-369
Product Condiion (new |/ used) Mew

A vearly calibranea interval 15 recomamended.

3 FRODUCT DESCRIFTION

31 GENERAL INFORMATION

MVGE s COMOSAR Valdaton Dipeles are bualt in aceordance o the IEEE 1528, FCC KDBs and
CELVIEC 62200 standards. The predusen is desigoed for use with the COMOSAR tesr bencls caly.

Figure 1 = MPT OOMOSAR Falidanon Dipala

Fage: 444
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mvGg %AR REFERENCE DIPOLE CALIBRATION REPORT Ref ACE 1584 [35ATVA

4  MEASUREMENT METHOD

The IEEE 1528, FCC KEDBs and CELVIEC 62209 standards provide requirements for refersnce

dipoles wsed for svstem valvdation measursments. The following measurements were performed to
venfy thar the produce complies wath the fore mentened standards.

41 RETURY LOSs EEQUIEEMENTS

The dipole used for SAR sysiean vahidanon measurements aind checks must bave a renirn loss of -20
dBE or better. The remorn loss measurement shall be performed agamst a hgmd filled flar phantom,
with the phantoimn constucted as cuthined m the fore mentoned standands.

12 MECHANICAL REQUIREMENTS

The IEEE Zwd 1528 amd CELIEC 62209 sandacds specfy the mechanical eomponents and
dumensions of the validanen dipoles, with the dmensions frequency and phastem shell thickness
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dapoles sold for vse with the COMOSAR test beach connply with the requarements set forth for a 2
mm phantom shell thickness

=] MEASUREMENT UNCERTAINTY

All vaceranties listed below represent an sxpandsd pncemamoy expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to

Measumement Uncertanty

31 RETURN OS5

The fallowngz uncertarnes apply 1o the renun loss measurement

Frequency band Expanded Uncertainty on Return Loss j
A00-6000MHz 0.1 4B

53 DIMENSION MEASUREMENT

The followmg uncertamhes apply to the donension measuremenis:

Length {mm} Expanded Uncertainty on Lengtl ]
3-300 0.05 mm |

331 VALTDATION MEASUREMENT

The gmadslines onilined o the [EEE 15328 FCC KDBs, CERELEC EN30381 and CELVIEC 62209
standards were fellowed to generate the measurement uncestanty for validanon measusements.

Scan Volume Expanded Uncertainry

lg 203 %

Fage: 5441
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i

(rd
=

2001 %o

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Fregquency (MHz)

Eetonrn Loss (dB)

Requirement (dB)

Immpedance

gis -32.78 -20 SlE0+1.7i0

62 RETURN LOSS AND IMPEDANCE TN BODY LIQLUID
8
};]:EQHEI;!Q}' L.I'LIH1;| Eeturn Loss (dB) Eeguirement {dB} _ I_qqp_-pr_i;nlu_c_'e ]

g1 -11.99 -0 471045610

63 M Id EXNSI0MNS
Frequency MHz | Lmm hmm d mm
| required mEasured reguined e akuned required s d

00 | 4001w 2500 21 E35 21 %
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%AR REFERENCE DIFOLE CALIBRATICN REPORT Bef: ACR.1564 1 53ATUA
450 29000 1 5% IBE.T 31 K B.35x1%
Te0 E76.0 41 % 1080 41 % E35=1%
&35 161021 %, PASS A9.0 21 %, P 36l % PRZS
= L k] 49,0 50 % 31321 % b6 m
1450 B9.1 #1 % 51.731%. Sh=l%
15040 805 41 % S50021% JE2l %
150 T, 45711 %, T
1750 Te241 %, 41551 % Sh=1%
1300 T30 41 5. 41.7=1%. ezl
19040 E3.0 41 H. 35541 K. N
1550 BA.3 1%, 35521 5%, L
ALy 5.5 41 %, 3rEa1%. S 6=1%
1] 1041 ¥, 35.7 51 %, R
2300 55.5 41 % 31 E2]l N EN-EI8 S
3450 SLE#IR A% sl
3500 43515 HE21% EL TR
A0 415 +1%, 50214, LR
ETE L 37,021 5. 6.8 2] % EE- IR N
3T 34,741 % 26451 % JEal N

T VALIDATION MEASUREMENT

The IEEE 5pd 1528 FCOCO KDBs and CENIEC 62200 sandacds stare thar the syspem validaton
reasirements must be performed vsmg a reference dipole meenng the fore mentoned renu loss
and mechamical dimension requirements.  The validanon measurement mmst be performed agamst a
lguad filled fat phantom. with the phantom constructsd as outlmed an the fors mennonesd standards,
Per the standards, the dipole shall be positicaed below the borteoy of the phantom, wath the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipale at the descnbed distance from the bottom swurface of the phantom.

7.1 HEADITIOUID MEASUTEEMENT

F";::w FalaCha perenimiviny (&7 Cesluctiiy (o) Sfm
B required measured required mieserad
504 45325 % 06T =8 %
250 435 45% 087 =5 %%
50 415915% B0 25 %
B35 41515% Pass 0,00 25 % L
Eh} 41525 % (87 =5 %
L&5d 405 45% 1.20:5%
LS00 40425 % 1.2325%
1644 402 25 % 1.53125%
1754 401 25 % 1.3725%
Fage: 711

Thi: docuonmt shall mot B repraduceal. excaper i Bl or i peer, savhosr e wrrmen aeproral gf WPG
Tl It o knad dnrriin 19 no Bt noad! Saaly o ted P ipeoud B wrkadk 1 &1 Sodecieedd anidl [ sar s
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L1B0a 30025 % 5405 %
1500 J00£5% LaD 5%
L1950 40025 % 14025 5%
20040 400 &5 % 140 as %
‘]-;.E 15525 % ].4‘5..-'_-5 ]
;EI]I] ;EI_E 5T LET S %
2450 25w 1G5 %
2600 J0:5% 15615 %
el 3ES45H 24025 %
500 T5i5n L¥ 5%

7.2 AR MEASUREMENT RESULT WITH HEAD LIOUID
1528 and CELVTEC 62209 standards state that the system validaton measursments
should produce the SAR valuss shown below (for phantom thickness of 2

The IEEE Std,

mm}), within the

uncertanty for the sysoem validaten, Al 5AR valoes are nosmalized o 1 W forward power. In
bracket, the measured SAR 15 zaven wath the used inpuat power

Saftaame DOFENSAR VI
Fhantoe SN 20009 BAMTL
Probe SN 1211 EPGL22
Ligjusa Head Leaquad Values: eps’ ;42,3 sepnx ; 0,52
Ditanee between dipale cemter o ligud 15 0w
Area scan resalstion dx=8mmdy=8mm
Zoon Scan Fesalution dx=Emum idy=8mm dr="mm
Frequency B35 MHz
Inpeat power 20 dBam
Ligpusdl Tewnpstzanims 11 *C
Lab Tempserature 21 °C
_Lab Humidity 45 %
".'IIHEW lﬁﬁ.ﬂﬂ-lwm 10 g SAR (W RE"W)
required measured requined measured
304 2.85% 184
450 4,58 3,06
750 2.4a 5.0t
B35 9.56 LR .22 &4 0T
G0 a 5.0
1450 29 15
L500 s 168
1640 342 164
1750 36.4 193
1800 iR 201
Fage: 5417

Thiz Emrﬂm-sh:l.' nor B roprodiced, ey rll_;'i:'-l B {1 PR Wi e e aerovn of MG
hirere 1z fo B azed ooy o the prrpose far wiwch & 1z subooied aond ér ol fa
ﬂlh.l.!-id'..-ﬂlllu-rﬁ!-! d P P il wiite sppeoval fF LT
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1802 3a.7 205
1880 235 208
003 4l.1 21.1
21080 a3 6 214
2500 4.7 235
2850 222 24
2600 g5.3 2.5
000 638 25,7
5500 6.1 5
[IE
fil
1
|:1H" .
- i I I _
3
= = .Y I v .
| T
8] Cp=il e
= wes B v 303 A4 BB WK TEIETE MY MOE N
T
7.3 BODY LIQUID MEASUBEMENT
F HIH-w Refatkee permhtiving (£ Cordhuctivity (9] 5fm
requirsd megsured required mreanmed
150 G155 0505 %
E1H 52 145% .92 5 %
450 ST AR L
Ta0 H5E% 086 5%
B35 052 25 % PAsS 25T 5% FasE
QD S5 0+5% 15 5%
G415 05 106 £5%
1450 | stosss 180:5%
1610 $31E 5% 140:5%
1800 533455 151 +5%
1500 533t5% 152 +5%
000 L33 45% 152 45 %
2100 511 45% 16I5%
2450 BT 5N 155 +5%
Paga: #11
Ttz deumims phe par Be d, excupt m AT or in poer. warkaat she wrinen gppreval g PTG,
Thw dngfow i S i Rrrde 10 po Bt e il Fow ther praipodd B wfude® 0 1 Jiadininied dnad’ 10 ar o
B ks e uioly or pa uienr wrivm apprns o AT
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2600 5155 % 23645 %
000 22 ek % 1T Es %
3500 E1346%: 13T 45 %
S0 49,0410 % 5 30 £10 %
23000 42510 % T 4210 %
400 427410% TE3:10%
5500 436210 % 265110 %
600 455 +10% SIT:10%
5800 A2 110 % 600 210 %

74 SAR MEASUREMENT BRESULT WITH BODY LIQUID

Soflware OFENSAR V4

FPhaniom SN A9 SAMTL

Prebe SN BN EPGLIT

_Liguid Doy Liquid Valmes: eps’ @ 353 sigma @ 0.87

Dristance between dipole censes and Bquid

15.0 me

Asgea soan reschizion

de=Eeam' dy=8mny

Foon Senn Resclutzon

dx= enme dy=8mn dz=Seam

Frequency £35 MHz
losnr power X1 dB=
Laqusd Tesapermiure b e
Lak Tentgsaatane 1] %G
Lak Hiusdarv 45 B

1.,.“*:" 12 SAR Pkl 10 g SAR [ kg
mesErured messures]
B35 860 (056 .56 (06
| e g —

: \

FPage: I

Tty Aoy shad] mar by reprodiuced evcepr i fall ar i pars wishonr shy wrioen apprensd of MG
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8

LIST OF EQUIFMENT

Equipmant Summary Shaet

Equipment Manufacturer / Current Next Calibration
Dssciintio, ey (|MdeasificatioaNed oo e it Date
SAM Phantom e SNpE.saMTy [Vadated. Nocal  Mabdated. Mo ‘*“'I
required resquired
) fahdated. Mo eal  NMaldated. Mo eall
ICOMOSAR Test Banch Warapin 3 A fequired aauited
Metwork Analyzer | Fnode & SERAZ | gyyappa 0202013 02201
Cahpers Cameara CALIPER-IM 12013 122014
Referanca Probe MV EPG122 SM 18411 12014 102015
Fulimabar Kaithlay 20300 1188656 122013 1202018
Signal Ganerator Agilant E44380 MY 4S0T0GH 1202013 1252015
; Charaserzed poor to [Charactenzed prion b
Amplias Seladioiil e test Mo cal required. [lest, No cal required
Power Mater HF E44184 UIS33261498 1272013 1272018
Powar Sengor HP ECP-E264 Us3r181480 122N 3 1272018
%o Characienzed pror ko (Charactenzed prior to
Crractional Coupler Marda 4216-20 0i3es test Mo cal required, [test. Mo cal required.
Tamparaium and -
Hurndity Sensor Control Company 11-661-9 Brani2 IS
Paga: 1111
Thir davuwmr rhnl =os Be o, e o Al o o pard; wious fhe wrer sppreval gFMTG,
T e Sotibinad i 19 no e ased only S0 rhe Parped R w40 dedenitied anid LT val aa
By relpazed oy whel o pard visienr e apprevel af WG
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1 INTRODUCTTON

This document contains o summary of the requirements sel forh by the [EEE 1528, FCC KDBs and
CEIIEC 62209 standards for reference dipoles used for SAR. measurement system validations and

the measurements that were performed to verily that the prodect complies with the fore mentioned

standands,
1 DEVICE UNDER TEST
[ Davice Under Test
Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufwciurer MWG
Model ST 800
Serinl Wumber M 16/15 DIP 1 GROD-3T1
Product Condition (new / used) Mew =

A yearly calibeation interval is recommended.

3 PRODUCT DESCRIFTION

3.1 GEMERAL TMFORMATIOMN

MVG's COMOSAR Validution Dipoles are built in accordance to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only,

Figure 1 — M¥FG t';ﬂ.’ri'fl'?.'ﬂ Validation Dipoe

Pape: 4401

Thid fosisse iy 2wl isar b pepraviussal evear T fall o M pasd, withom fhe weiien spgroial af MEG
The DyGremabion conbolaid et be fo be ubed ooy for e oo ipade foe 1ebdade J1 2R Sibiined avied & 537 13
ke refensed Io wisle ar pent welibae weitien apgrors o WP,
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i MEASUREMENT METHOD

The TEEE 13528, FCC KDBs and CEFIEC 62209 standerds provide requirements for reference
dipoles used for system validation measurements, The following mepsurements were performed 1o
verify that the product complies with the fore mentioned standards.

4,1 RETLIRN LO&S REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or Better, The retum loss measurament shall be performed against a liquid filled Mal phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS
The IEEE 5td. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phaniom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom ghell thickness therefores the
dipoles sold for use with the COMOSAR test bench comply with the requivements set forth for o 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using o coverage Mclor of k=2, taceable to the Internationally Accepted Guides (o
bleasurement Linceriainty.

1 RETURN LOSS
The following uncertainties apply fo the relurn loss measurement.

Freguency band Expanded Uneertainty on Return Loss |
400-5000M T 0.1 dB I

5.2 DIMENSION MEASUREMENT
The [ellowing uncertainties apply (o the dimension measuremenis:

Lengih {mm) Expanded Uncertainty on Lenpth

©3-300 0,05 mm

33 VALIDATIOM MEASUREMENT

The puidelines outlined in the [EEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were followed to generate the measurcment uncertainty for validation measurcments.
| Sean Volume Expanded Uncertainty

lg 20.3 %

Pogre: 5011

This darwseny stV nar be reproviaced, ercest Dol or (o pat, weithewl (e vvniver arorceal o MG
The iyarmmasian soetiebred fevein & to be wred sl Sor e Enpaae for wikek ir £ anbneved oo 1nst fa
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10g 20.1 %
6 CALIBRATION MEASUREMENT RESULTS
6.0 RETURN LOSS AND IMPEDAKCE IN HEAD LIQUID

Frespericy, Hilz

M0 WA M0 A 1 e 19200 B0 188D 1500

0=
_ Frequency (MHz) | Retwrn Loss (dB) |  Requirement (dB) | lmpedance _
1500 | -36.92 -20) | 4860-05j0
62 RETURN LOSS AND IMPEDANCE IN BODY LIOUID
Frequercy, HH:2
Illl:ilm L | L] I/l 1= 18D W0 D 18D 130
°
&,
}'rﬂunn:}{ﬂl"?} | Return Loss (dI) ___Bq:]_l}irmnen!(vd-_:l_ijl" | Impedance |
‘ 1800 -24.67 -20 47200-51j0 |
6.3 MECHANICAT, DIMENSIONS
[= .F:tqucnw.l';';;-l.l. — L rm b i i )
L - :
required mezasured rained II imsssured required | measured
—w | wenw — | FEp
Parge: 674
T dociasent sball sl b repadiveed. eecept bl ot par, wirbenr dhe vdbes opprsial o WP,
Thriyersaton cenfied herely 15 be be aged suly far the paepode for swhich iv s inBndied ond frvaf ko
b relearad i ol o parr eithoat welther gppeanal aff MP
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Mal: ACH P56 1 S EATL.A

450 290041 %, EETTE 635 £1 %,

0 176,041 %. 100,041 % 635 1%

B35 161,041 %. BB % 16413, z

200 148,041 %. 813s1% 3611 % ]
[ um HlriR 517 £1 %, 1621%

1500 0541 K, 50.021 . 316 1%,

LE40 TR0l K, 45, F L1 %5, il %

1750 75,241 % . 7021 %. 1611 %,

1800 72041% PASS al7a1%. | PSS | 3Eaw PASS

1800 5B.041% s % 1641%.

1950 66321 %, ®520 % 641%
= 2000 A5 % LN, 3621%. _

2100 BLOLL ¥, 5.7 £1 5, LTS L

2300 ES.E 41 K. 326 11%. IELLK, '

2450 sLE#% | 204415 16K N

2600 4BEI % BEH% | | zenm

3000 41541 % 0% 3GHA | =
B 7081 K. 6441 % 1AL

0 34,751 K. 26.4 41 %, 3621%,

7T VALIDATION MEASUREMENT

The IEEE Swd. 1528, FOC KDEB: and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole mesting the fore mentioned return loss
and mechanical dimension requirements, The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards,
Per the slandards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole ot the described distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MEASUREMENT
F
'“M""’H'E"""’ Relative permitthity [a.') Conducthvity fa) 5im
_I'_ﬂju_lril:l | maasneEd requined measured
00 45345 % 08745 %
450 L3, 545% | OET25 %
750 slosss | 059 45 %
B35 418 g 0,90 £5 %
ap0 4155 % 0.597 $5%
1450 405 $5 % 12045 %
1500 40.4 5% 1.73+5%
1E40 A2 459 18145 %
1750 #0145 % LT a4 %
Page: 741
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| 1800 400 45 % pAsS 1AD45% PASS
1909 A005% 14015 %
1550 A0 £5% 1.4045%
2000 T 14025 %
2100 3B 45% o 149885
7300 0,525 % 167 £5 %
2450 BI25% 18045 %
FE30 D015 H L5E45%
3000 5 25 % 24045 %
T e 37.945% T

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards stale that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system wvalidation. All SAR values are normalized to | W forward power, In
bracket, the measured SAR is given with the used input power.

Seftware OPENSAR Vd
_Fhawiom AN 20005 SAMTI

Frobs S 1811 EPGI22

Liguid | Head Liguid Vahues: eps’ : 41.8 sigmna - 138

Disiarsce between dipole center and liquid

Area scan resolutian

10.0 mym

dx=Bmmidv=Bmn

“_E':n:-n Scan Resolution | d=bmmidy~Emmide=Smm
Frequency 1300 MHz
it povwer 20 dBm
Liguid Temperature 21t
Lab Temperature =T R
| Lab Humidity 45 %
Frequr
i B SAR [W/ke! W) 10 g SAR (W ke/ W)
rnqlhd- | messUrad required : meatured
300 288 104 |
450 4,58 306
Th0 B.40 555
B35 956 LR
20d 104 a3
1450 49 g
1500 ek 16.&
1640 34.2 lig
1750 6.4 1.3
I 1EOD 384 AFEET | 1 J0.FR §2.03)
Mae: &1

e dapned sl nal b regroshized, envep in fafi oF in pou, teibent she 1reridten grpreval of AVG.
e nBrmisen comfalvat Bareda In i & el omly for tr s for wiitel ir s subased sed 8 Gar fp
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1800 gy ms
1353 s | 0.9
| o 11 11
2100 3.6 214
2 487 3.3
ah0 i 4
%00 | 53 FrY
3000 B %7
50 T e Fn |

[ETn
i
23 -~ I 1
Eiﬁ MIH' )
100
"y nu ||1 S EYEELY
| T |
7.3 BODY LIQUID MEASUREMENT
F’T;:I'l""" Relative peershiivity [e,) Eonductivity fa) §/m
required I maasured rvl:rquT . (R LT
150 F1.045 % DEDISH | :
- Zikd : 58.2 :E-:;ﬁ. | neaesw
450 T IEETTH
T50 | sssasw 0.96 25 %
835 | sszasm 05715 %
i 505 % | 1ggss ]
gl3 i 55,0015 % 106 £5 %
1450 | 54045 % 1 13045%
1GR 53,845 % 1.4045% i
_ 1800 53385 % pASE 1,52 45% PASE :
;_ 15400 Bi3atw 15235% |
I 2000 53345% 15245% —
2100 S1745% | tezesw ]
2.45.l.:l . 5.7 15 % - 19525 %

Page; 211
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Ref; ACK B354, 15 5ATUA

2600 B85 % - | I-.il.'- wx ||
000 5105 % ITEIE K
35iM2 513 15% TILEEH
5200 002108 530:10%
_ﬁ?._l]lil 4R9210% 542110% |
5400 48T £10% 5,53 10 % |
S500 4EGEIDN 565 $10 % {
5600 435 H0% 57740% ;
SE0K) 8.2 +10% EDD 10 %

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

[ Soitware e OPENSAR V4
Phansorm 5N 2049 SART]
Prahe &M IR EPGIAZ ) e
Ligui Rady Linuid ¥alues: eps’ 1 530 sigema - 1,52 |
Diztaiee betweei dipule center and liguid 100 mm |
| Areascan resalution b= fmem dy=Eirm
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Equipment Summary Sheet
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1 INTRODUCTION

This docwment contains a sumumary of the requirensents set foath by the IEEE 1528, FOC KDBs and
CELNIEC 62209 standards for reference dipoles used for SAR measurement system validations and
the measurements that were perfoned to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Devige Type COMOSAR 1900 Mz REEFERENCE DIPOLE
Maumfactures MVG
Model SIDr] B
Serial Muuber SM 11 S DI 1GO00-372
Product Condition (new 7 used) aw

A yearly calibration interval 15 reconnnended.

3 FPRODUCT DESCRIPTION

EN | GENERAT. INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance fo the IEEE 1528, FOC KDEs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench anly,

Figure 1 = MG COMOSAR Validarion Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, FCOC EDBs and CEVIEC 62209 standards provide requirsments for reference
dipoles used for system validation measurements.  The following measurements were performed to
vertfy tlat the product conplies witl the fore mantionad standards,

4.1 RETURM LOSS REQUIREMENTS

The dipale vzed for SAR systenn validation messurenmsents and clecks must have a velumn loss of =20
dB or better. The retum loss measurement shall be perfommed against a liquid filled flat phanten.
with the phantom constuctad as outlined in the fore mentionsd standards.

4.2 MECHANICAL REQUIREMEMTS

The IEEE Std. 1528 and CELIEC 62209 standards speculy the mechmucal componsnts and
dimensions of the validation dipoles. with the dimensions fequency and phantom shell thickness
dependent. The COMOSAR fest bench employs a 2 mm phanfom shell thickness therefore fhe
dipoles sold for use with the COMOSAR test bench comply with fhe requirements zet forth for a 2
mun phantom shell thickness.

=] MEASUREMENT UNCERTAINTY

All uncertainties listad below represent an expanded mncertamiy expressed at approximately the 952
cofifidence level using a coverage factor of k=2, traceable to the Infernationally Accepted Guides to

Measuremant Uncertamty,

51 RETURN LOSS
The following vncartainties apply to the remm loss neasiamean

| Fregquency bamd Expanded Uncertainty on Return Loss
| A00-6000MHZ 0.1 dB

22 DIMENSION MEASUREMEMT

The folowimg uneertantiss apply 10 the danension measiranents:

Lengtla {imim} Expamded Uncertainty on Length
3-3200 Q.05 tan

53 VALIDATION MEASUREMEMT

The guidelines outlined in the IEEE 1528, FOC KDBs, CEMNELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurzment weertainry for validation measuremesns
seni Voliie Expamded Uncetrtainry

1% 20,3 %
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10g 20.1 %

6 CALTBRATION MEASTUREMENT RESULTS

g.1  BETURN LOSS AND IMPEDANCE [N HEAI LIOUTD
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L 9 25,64 | -24 51.7 L34+ 4.9 00
a2 RETURM LOSS AND IMPEDANCE [v BODY LICLTID
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Freguency (3Hz) Eeturn Loss (dBy | Requircment (dE) Impedance
L S0 =23.50 | =20 45100+ 5.4 502
6.3 MECHANICAL DIMENSIONS
Fraquarnsty M L = Iy i d i
required measaned reguained measured required measured
300 430021 %, F500 41 5. 635 1 %,
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450 2.0 1%, 156.7 41 % | sas21%
750 176021 %, 10040 +1% | sam+i%
B35 161.0+1%, BB 1% | as=z1w
200 14501 %5, CEREE AR [ El ] 11_'E-E.
1453 25.141%, “17 1%, | 16 21%,
1533 BD.5 11 . 31.011 %. [ 36121 %.
1540 TA0 LY, 45,7 219 | zs5:%
1752 752N, A28+1%, | asaw
183 TN, 21,7 21%. | zs21%
1800 B0 £1 %, B85 79,511 %. PGS | agsm P35
1340 083 11 5. JBS 1] % 30 1] %.
oy EA.5 £1 %, 37,541 % | zss1s
I BLOEL %, 35,7 31 %, | 3621w
1¥K 55.5 1 %, 5261 % | 3601%
2450 51,5 4 4, Ba 1% | x5
360K 4.5 51 %, 28,841 %, | asxw
3030 453 11 M. 25031 % [ 30 2] %
[ B;EI'ZI 3501 %, 26811 % [ 30 %] 5.
E ) 34,720 M. 20811 % i 38 5] %

7 VALIDATION MEASURENENT

The IEEE Sid. 1528, FOC KDBs and CEFIEC 62200 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measuraanent must be perfommed azanst a
liquid filled flat phantom, with the phantom constmctad as ouflined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottomn of the phantomn, with the dipole
length centerad and parallel o the longest dimension of the flat phantorn, wirth e wop surface of the
dipole ar the described distance from the bottom swface of the phantom.

21 T W ? AENT
F"‘:,":I"'“' Relative permittivity (g, Conductivity ] $/m
required measured required measured
30 45325 % DLETE5%
d450 435 £5% 0BT £5%
750 d1.5 £5% DAF 5N
8i5 455 #5% DA0 5%
a0 41.5 +5% AT E5Y
1450 0.5 £5% LG E5%
1500 a04 5% 13385 %
I.E-1l:'_ AD-E-;.E-.'& | -.1-31 tE_-'-ﬁ —
1750 diLl 25 % 1.37 5%
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1800 4340 15 % LA ih %
1500 400153 % Fass LAD LS % PAsSs
13=0 403015 % Lapin
2000 40015 % Lapis %
2100 33B45% 153 5%
2300 39.545% LAaT £5%
240 33,2 145% LED £5 %
2500 ¥3.0 15 % 136 15 %
ELERE .55 % 2 A ES %
3500 TS5 % 231 15%

b i |
i

SAR MEASUREMENT BESULT WITH HEAT TICUID

The IEEE %td 1528 and CELTELC &2200 standards state that the system validation measurements

should produce the SAR values shown below (for phantom fluckasess of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized fo 1 W forward power. In
bracket, ilee mensured SAR 15 gmiven with the used mput power,

Sodiwane OPEMNSAR Vi
Fhantom Al 09 SANT
Probe AW 1811 EPGL2? ]
Laguid Head Licuad Valees: aps’ 404 ST 1.41
_Distyce besween dipode cemier and liquid 100mm
Area scan resolubicn de=Emmdy=Emm |
Zoon Scan Resolubon de=Smundy=Emm'dz=Samm 1
Freguency 1900 MHz
|.|:|.IIJ1 e 20 dBm |
Ligmid Temperamnuge 21 %5 i
Lab Temperanie s i
Lab Husnadity 45 9% |
e 1 SAR (W/kg W) 10 g SAR (W/kg/w)
required mesxsured reguired messured

00 LE5 154

430 458 105

150 E40 5.55

Bas Q5E [

G0 3 .53

1450 i) 15

1500 3.5 168

140 .2 154

130 354 193

1800 324 201
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1900 59,7 19,19 [3.92] 205 20,43 {2,04)

1350 80,5 s

2000 411 1.1

2100 435 s

2300 &R.7 233

2450 524 4

2500 55.3 4.6

S0 LEN ] 57

3500 a7.1 25

¥
i

=
—] i
ST
: i :\-— L S
.
= o 5
b Rl T 7 7 T 1
A = 1w ——N\
o i
- - H"—\-
el g = et : 2 I3 | ] I
. bl T | d ¥ mi 1: Lmm d x 1
i
T3 BODY LIOUID MEASUREMENT
i Relative permittivity (5,7 Conductiity (o] 5/m
regquired meesvured regum ed meaiaesd
150 519 45 % LA EEAN
300 58.2 £5 % 057455
450 SE.7 45 % 09445
750 55.5 45 % 196 45 %
3% 55.2 15 % 197 455
a0 55.0 15 % 140545 %
01s 55,00 5 % 10645 %
1450 54,0 5 % 1045 %
161 53,8 15 % 14045 %
100 5335 % L2255
1900 5335 % SE5s 1Az 340 PaSE
2000 335 A2
2100 5325w 1625 %
2450 52,715 % 185 25 %
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TE00 52.5 £5% .16 15 %
3000 51025 FRERLE"
3800 51,3 £5% 351 5 %
2200 a0 +10 % 5,30 210 %
2300 AF5H10 %W SA4F $10%
400 4.7 LID% 553 410%
S50 426 110 % SRS 210 %
5600 | sestow 5.7710%
500 a3 +10 % | 200 10 %

7.4 SARMEASUREMENT RESTULT WITH BODY LIQTIT

Saflwme OPEMSAR W4
FPhaisoa | EN MO0 SAMT
Probe | &M LB ERGL22
Ligpuad BHody Lagud Values. eps - 339 sapmm © 1,35
Dhsmance beroeen dipole cemer and liqusd 1000 ey
Area scan resolution | dx=8nun'dy=Smm
Zoon Scan Reselution | dx=Haun'dy=5mnde= Juan
Frecuency | 1500 MHz
Lot e | MadBm
Licuad Temperanss | 21T
Lab: Tengperanse | 21 °C
Laly Hunuchiy | 43 M
F
o 1 £ SAR (W/ke/W) 10 g SR [W/kgW)
measared measured
1300 38,73 [357] 20,48 [205)
r————— 7 ‘7
s | _,-"' \
= il
&
u I
o= U
= T
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8 LIST OF EQUIPAMENT

Equipmeant Summary Sheet

Equipment Manufacturer Current Mext Calibration
Description Model Hentiflcation 0. | /o S o o Thate Date
pralidated. Mo cal v alicdatad Moo call
SAM Phantoem AR SM-ZIIE-5AM T euire. ey
|comMOSAR Test Bench|  Version 3 NA ﬁ:[ﬂﬂgﬂ dotts, :Eﬁﬁ‘eg“ " o)
Metwork Analyzer | Fode S Schwarz SN100132 0272013 0212016
Calipers Carrera CALIPER-01 1202013 1 20016
Reference Proba WG EFG122 SH 18111 1 a 1S
Mlutirmeter Heithlay 2000 1'1BREESE 1272013 1272016
Zignal Gensralor Agilent EA4280 B4 00T0581 12233 106G
2 Charactenzed prior to |Charactenzed pnor bo
Fimplier. Fahergmm S5 ie=t Mo cael required. [test Mo cal reguered.
Porvar Mater HF 44188 LI533261493 12203 1272016
Power Sensor HF ECP-E2G4 US3T 181480 1223 1223016
ST Charactenzed pror o |[Charactenzed pnor bo
Carscticnal Coupler Marda 4216.20 013846 fosk. Mo ool requimd. (et No-cal sequised:
Temperature and - . 1 pe ,
Humidity Sensor | =onirol Lompany 11-661-9 2012 B2015
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2L0S Tarcrt Pavk Dy - Kennesave, (s 30144
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1 INTRODUCTION

This decument contains a summary of the requirements set forth by the IEEE 1528, FCOC KDBs and
CENEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product compliez with the fore mentioned

standards. ,
/
2 DEVICE UNDER TEST
Davice Under Test
Device Type COMOSAR 2450 MHz REFEREMNCE DIPOLE
Mnmfﬂcturcr WG
Ilodel SID2450 o
Serial Mumber SM L6415 TP 2G450-374
Product Condition (hew fused) | New

A yearly calibration interval is recommended,

3 FRODUCT DESCRIPTION

11 GENERAL INFORMATION

MWVGs COMOSAR Validation Dipoles are built in accordance 1o the IEEE 1328, FOC KDBs and
CEVIEC 02209 standards, The product is designed for use with the COMOSAR test bench only,

Page: 4111
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4 MEASUREMENT METHOD

The 1EEE 1528, FCC KDRBs and CEVIEC 62209 standards provide requivements for reference
dipoles used for systemy validation measurements. The following measurcments were performed Lo
verily that the product complies with the fore mentioned standards.

4,1 RETURM LOSS REQUIREMENTS

The dipele used for SAR system validation measurements and checks must have a vetwm loss of =20
dB or better. The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constugied a2 cutlingd in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Sul. 1528 and CELTEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth fora 2
mim phantom shell thickness.

5 MEASUREMENT UNCERTATNTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, wraceable to the Internationally Accepted Guides 1o
Measueement Uncertainty,

4.1  RETURN LOSS
The following uncertainties apply to the retum loss meaguremens;

| Frequency band Expanded Uncertainty on Return Loss
| 400-6000MHz 0.1 4B

52  DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measuraments:

| . Leasgth () | Expanded Uncertainty on Length |
| 3-300 |_ 0.05 mm |

33 VALIDATION MEASUREMENT

The guidelings outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were Tollowed Lo generate the measurement uncertainty for validation measurements.
J Scan Volume Expanded Uncertainty

| g 203 %
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|_ 10 g |_ 20.1 %

i CALIBRATION MEASUREMENT RESULTS
6.1  RETURN LOSS AND IMPEDANCE [N HEAD LIGUID

Fiipsrezy, MHz
23 MDD M A0 2850 0 MED NI A

Freguency (MHz) Return Loss [JJ'.I} . Requirement {dB) | Tmpuﬂnn!:_u .
2450 2505 20 | 46,5 82- 0.2 j5)
6.2 RETURN LOSE AND IMPEDANCE IN BODY LIGUID
Fredpsevicy, NHE
D M0 M M0 M NE0 N N ES0
Al
.15 L
W. -
|
B
w -E'
m-
ELS
a.
55_.
i |
. Frequency (MHz} |  Return Loss (dB) Requirement (dB) Impedance
[ 2451]_ -32.86 =20 48.78- 190

6.3 MECHANICAL DIMEMSIONS

I_ Froquendcy MH: | L | hmm | drm
renuirad maianed recrbred measured required measured
200 42000011 2500 21 %. 63511 %
Page: &47
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450 290051 %, 166.7 £1 %, BIS4LE. =

750 1TED$1 % 1000 £1 %, £.35 41 %,

835 IELO#1%. BB ETErY

500 148,041 %, B3.3 51 % 3621 5%,
1450 801 11%, 51721 % 3621 %,

1500 | mosia% | TR 1641 K.

1660 70021 %, 45T K. 26EL 5.

1754 TIRE. 42581 % 3641,

1830 TILO$1 ™. LT 21 % 7 A ii.ﬂ.__ "

1500 SEO#1% 541 % 64

1220 B34 %. 39541 % | 3Ea1%
N E4511 %, 37511 % 1621%. o

2400 BLO1 %, CRSTLN. 1621%.
T E5.541%. 326415, 36415,

250 5151 %, PAzS ;4 A0, PASS 361 %, PASS

2600 AR5 215, BB K 1621%,

3000 41541 % HO K 1641 %,

3500 37001 %, | 2gasim 16415,
T 3.“:'5' 7, 34,781 &, | 264 1 B 6L,

T YALIDATION MEASUREMENT

The IEEE Sud. 1528, FCC KDBs and CEFIEC 62209 standords stute that the svstem validation
measurements must be performed using a reference dipele meeting the fore mentioned return loss
and mechanical dimension requirements, The validation measurement must be performed against a

liquid filled

flat phantom, with the phantom construcied as ouilined in the fore mentioned standards.

Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and paralle] to the longest dimension of the flat phantom, with the top swrface of the
dipole at the described distance from the bottom surface of the phantom.

7.1

HEAD LIQUIT MEASUREMENT

[ F";':l"l""" Ralativa parmittivizy |e] candugtivity fa) 5/ !
Fadained mepssured required menasured
300 ah 3855 _{I_.BJ'#'E-H
450 A5 +5 8 . a.ﬂ:’tﬁfﬂ.
750 41915% OIS %
ES 41555 % 060 £5 %
200 | arssan 05T 15 %
1450 405 15 % 13045 %
1580 qih4 IE'H ] 12345 %
1E40 0.3 £5 % 1.31 45 %
t 1750 a1 k% 13745 %
Prge: HL
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40025 % 1.4045%
I‘glﬂ:l ﬂD.ﬂiE;. . 14025 %
1950 anoisx | | Lteossx | |
2000 AD0 5% 14055 %
R A0, 45 % BT ]
am 30,5 15 % LET 55 |
2450 33.245% PAss | La0i5% PASS
2000 290045 % 1.96.15 %
a0 WIS 1 zavess
3500 A5 EETT

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEINIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to | W forward power, In
bracket, the measured SAR is given with the used input power.

Software OPEMSAR V4
Fharsicm SN 20V09 SAMT1
Frabe SN 18/11 EFGI22
Liguid Head Liquwid Yalwes: ¢ps® = 38,3 sipma : 1,30
Distanes: between dipale comter asd luid | 1.0 mm
Arca scan resolutinn dx=Eminddy=3nim
Foun Sean Resoltion de=Smimidy= S =S
Frequensy 2450 M1z
Inqut povwer 20 dBin
Liguid Temperture i e
Lab Tempseratuse I1°C
Lab Flamidity [ 45% :
i 1 SR [W/RE/W] 10.g SAR (Wi kg W)
ragguined rapasured renuired mensured
ETiH 1g5 1.94
£50 4.8 .06
75 245 .55
&35 .56 &1
00 109 21=c]
1'123 i 15
1500 5.5 168
ledd 342 184
_13'_52_ 64 14.3
1800 =4 0.1
Page: 811
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Red ACH D86 S EATULA

T a7 T 2a8 |
1850 405 s | |
2000 411 1
2100 I 218 |
Pikin ) 4R.7 23.3
2450 524 53,71 [5.32) 74 24,14 [2.41)
2600 53 6 |
300 s Y
353 &1 2

\m %

BT
Em'¥
Lt .
T -..1\‘
TR 1 T .
“'“il LERF ] \::..auh::_ei L E
t Zien]
73  BODY LIQUID MEASUREMENT
F’":.‘I‘::“’ CE——— Conductivity fa] Sfm
required ] ;ﬂdur-ad required meeasured
150 B1.045 % 020 45% |
300 SB225% | ma245%
450 TETH 004ss% |
B wtin I T
. B35 5245 [ aerism |
| '!;'Iil‘_'T . 55.0i5% L5455
- 918 55,045 % | roessm | T
1450 54045 % 13045% &
. lﬁiﬂ 32455 14055 &
| 1800 | s33i5% 15245% | o
1900 5.3 45% 15145 %
2000 53.345% 15245% — 7
[ 2100 53795 % 16245% |
2450 27 E PASS | 1458w PALS
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| 2600 52545 % | 2615w
_39(:'7! 52015 % 17345%
350 51325 % 33125 %
S200 490 210% 530 210%
5300 BIH0% | 43 #10%
5400 46,7 +10 % i3 sL0%
5500 Af.6110 % 565 110%
| 5600 485410 % 517 110%
[ AR00 4824105 B0 410 %
74 SAR MEASUREMENT RESULT WITH BODY LIQUIR
[&oftanre T OPENSAR V4 |
Pliariloan | 8N 20409 BAMT L |
Profse = = 318 ERGLER — ] ]
| Ligquid i - | By Ligusd Values: e’ ; 527 sigma z 1.94
_Distarce between dipede center and Liguid 100 e .
Area scan resolulion > | dx=Emmidy=8men -
Facn Scan Resalwion d=Fmemidy=3mm'de=Smm
| Frequensy 2480 i".-:IH.:'
_Input power 20 dim__
Liquid Tenyperature F i B
Lab Tentperatine anec
_Lab Humidicy 45 %

e

BdHz 1 g SAR (Wikelvn 10 g SRR {W kW)
measured = .rr.leas-:red
1480 5072 (507 234342.34) |

T | -
m.),#.
i ¥:m
Lo v ) 3 b
Ir-o§ .- A4
| L H'-..H
= ]
R | . =L | .
! IEHERAT AN AD

Efnl
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§ LIST O EQUIPMENT

Equipment Summary Sheet

Thia ocsaent sholl vt b reprodficat. exca &1 047 o (n e, withont dhe ey aearaval af AVGE

Equipinent Manufacturer f " Current Mext Calibration
Tulenti : .
Deseription Madlel dentification No Calibration Date Date
? i alidated. Ma cal Validated, Moo cal
SAM Prantom WG Sh-2000-2AMT _gmrad _requfreﬂ.
COMOSAR Tast Henl:hl Viarsian hA, Walidated, Mo cal '.l'ahu:!ated. Mea cal
raguined. required, L
Netwark Analyzer H“””ﬂr&vi"““’“”— SN100932 022013 02016
Calipars Carrera CALIFER-01 122013 1242018
Referance Proba MG EPG122 5W 181 102014 2 E
Pultimeter Keithley 2000 1183656 1202013 1202016
Signal Generalor Agidant E44 380 MY490705E1 1272013 122018
i Cheraclarized prior o |Characterizad prior to
Amplifiar Aatharcomm BN D4S fest, Mo cal reguired. |les!, No cal required.
Fower Mdeter HF E4£4 184, IS38261498 122013 1272018
Poer Sensor HF ECP-E2E8A LSaT181480 122013 122018
- 4 Charastarized nriur tz |Charactarized p'rlnr to
Directianal Guupi Marda 4218-20 013586 test. No cal required. [test, N cal bed:
Termperature and . '
Humidity Sensar Control Company 116810 ardq2 Bi2015
Page: 11411
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